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ABSTRACT 
 
 
 
 
Zeolites A, Y, clinoptilolite, bentonite and kaolinite were applied as a 
carrier material to attach antibacterial agents of silver ion (Ag
+
) (Silver based product 
(Ag-BP)). They were analyzed by EDX and FTIR spectroscopy and showed that the 
Ag
+
 attached on the zeolites and clays while the main structure of them did not 
change significantly. The effects of Ag-BP on simulated body fluid (SBF) and 
simulated gastric fluid (SGF) were studied in different concentrations. The chemical 
framework variations of Ag-BP were analyzed by FTIR spectroscopy after contact 
with SBF and SGF. In FTIR, the most important structural peaks were same as those 
parents represent Si-O-Si and Si-O-Al bands. The antibacterial activity of Ag-BP 
was studied by Kirby-Bauer method against Escherichia coli and the inhibitory zones 
were found in this assay showing that they have antibacterial activity. Ag-BP had 
more structural variation after contacted in SGF (pH: 1.2) than SBF (pH: 7.4). With 
increasing concentration of adding Ag-BP to SGF and SBF, more changes were 
occurred on their structures. Strong acidic condition in SGF created an acidic attack 
to Si-O-Si and Si-O-Al bands in main frameworks of SBP. Due to this attack, some 
bonds such as Si-O-Si and Si-O-Al in Ag-BP were changed and caused to release 
their chemical agents in SGF. Interactions between SBF and Ag-BP were 
insignificant because the pH of SBF was not changed after addition of SBPs in SBF. 
In conclusion, certain structural changes were observed in the framework of Ag-BP 
and SGF when adding together while these changes were not significant for Ag-BP 
in SBF. 
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ABSTRAK 
 
 
 
 
Zeolit A, Y, klinoptilolit, bentonit dan kaolinit digunakan sebagai bahan 
pembawa untuk memegang ejen antibakteria ion perak (Ag
+
) (Produk berasaskan 
perak (SBPs)). Sampel-sampel telah dicirikan menggunakan penganalisis EDX and 
spektroskopi FTIR dan ia menunjukkan bahawa Ag dipegang oleh zeolit dan tanah 
liat manakala struktur utama bahan tersebut tidah berubah. Kesan SBPs pada 
simulasi bendalir tubuh (SBF) dan simulasi cecair gastrik (SGF) dikaji dalam 
kepekatan yang berbeza. Perubahan kerangka kimia SBPs dianalisis menggunakan 
FTIR selepas ditambah dengan SBF dan SGF. Melalui FTIR, puncak struktur yang 
paling penting sama dengan bahan asal mewakili Si-O-Si and Si-O-Al. Aktiviti 
antibakteria oleh SBPs dikaji melalui kaedah Kirby-Bauer terhadap Escherichia coli 
dan zon perencatan yang diperolehi menunjukkan yang SBPs mempunyai aktiviti 
antibakteria. SBPs menunjukkan perubahan struktur selepas ditambahkan kedalam 
SGF (pH: 1.2) dibandingkan dengan SBF (pH: 7.4). Dengan pertambahan kepekatan 
SBPs terhadap SGF dan SBF, banyak perubahan yang berlaku terhadap strukturnya. 
Keadaan keasidan yang tinggi pada SGF menyebabkan serangan keasidan kepada Si-
O-Si dan Si-O-Al pada kerangka utama SBPs. Disebabkan serangan ini, sebahagian 
rangkaian dalam SBPs berubah dan menyebabkan pelepasan bahan kimia kedalam 
SGF. Interaksi antara SBF dan SBPs tidak begitu ketara kerana pH SBF tidak 
berubah. Sebagai kesimpulan, perubahan pada sebahagian struktur dilihat pada 
kerangka SBPs dan SGF apabila ianya ditambahkan bersama manakala perubahan 
tidak begitu ketara bagi SBP dalam SBF. 
  
